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INTFODUCTION 
Dairy herd improveroont association work in Oklahoma began i t h the 
association year of 1925 and 1926. During this association year, 110 
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co s were placed on test and under supervision of dairy herd improven:e nt 
association testers. The number of cows which were supervised in dairy 
herd improvement association work increased yearly until it reached a 
total of 1,993 cows in 1929 and 1930, from which it declined until 
1934 and 1935, hen it had again increased to the total number of 1,025 
cows. Thi s number was decreased slightly during the year 1935 and 1936. 
In explanation of the variation in the number of cows supervised in 
dairy herd improvement association work it is assumed that the marked 
increase in 1929 and 1930 was brought about by good prices for dairy 
products in comparison with other agricultural comm:>dities during t l·,cee 
years and it is also assumed that increased interest in dairy herd im-
provement work as probably somewhat due to batter feed supplies and 
increased effort on the part of the state supervisors to prorr~te dairy 
herd improvement work at that time. 
The figures whi ch are used to represent the average production for 
co e in dairy herd improvement association herds in this analysis a re 
based on cow years, that is only on cows hi ch ere in the association 
for the full twelve m::.,nths. In some cases, therefore, cows were elimina-
ted from the da iry herd improvement su.mmariea because they ere not in 
the association wo rk for the full twelve months. 
Dairy herd improvement association supervision during the years 
1925 to 1936 has brought a gradual increase in milk production f rom 
4,867 pounds in 1925, to 7,313 pounds in 1935. During the 1929 and 
1930 dairy herd improvement association year, there s a decided de-
cline in the production of the average cow in association work. In 
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erplanation of this decline it is possible that it may have been brought 
about by the marked increase in number of eowa in association wo rk during 
the same period, for at t his time the number of cows in association ork 
reached a peak of l, 933. Thia meant that during this period a l a r ge num-
ber of new herds were added to the dairy herd improvement a sao cia. tion 
records. These new herds whi ch were a dded at this time apparently ere 
!!¥)re nearly equal to the average Oklahoma h rd. They had not had the 
benefit ot association suporviaion in the culling and f eeding program, 
which is sponsored in dairy herd improvement association work. For the 
year 1935 and 1936, there was a slight decrease in average yield and also 
in number of co a under supervision. This condition is known to be the 
result of the number of high producing herds changing from da iry herd 
improve ent association rk to official testing and the addition, in 
their place, of new herds which bad the tendency to lower the production 
slightly. 
A very important condition, which exists in Oklahoma, is indi cated 
in making a direct comparison of cows under association su rvision and 
the average Oklahoma cow during the same period. hile the average 
association co was increasing i n production during this ten year period , 
the average cow in Oklahoma was decreasing in annual production from 
3,450 pounds of milk to 3,100 _pounds and from 146 pounds of butter:fat to 
131 pounds (30). The exceptional improvement made in dairy herd i mprove-
ment association supervised herds furnishes the founda tion for a more 
complete and t horough analysis of the production of these. cows and an 
analysis hieh offers many interestin facte. 
REVIEW OF LITJJ.:R{ITURE 
Crandall and Tailby (6) found. in dairy herd imp1_1overrent associations 
in New York state that the 11.mnber of cows under supervision increased more 
than five times between January 1, 1925, and January 1, 1936. 5:'he S.\rorage 
butterfat production o:f these cows i:ncrea.sod from 2'71 pounds in 19.25, to 
309 1x,unds in 1950. Thay also fou.n.d that ·the a:verage o.ee of cows in their 
study and enalyais was fiVe years, further, that 'the higllefrt and :most econ-
omical production ca1:ne from. cows botween the ages .of six and niue yesrs. 
'l'he le.r~st number of cows in herds in.eluded in the study was in the three 
year old group.. One b.una.1,ed ninety-tour herds in the 16 New York dairy 
herd, improvement associations showed that 'the COi'!S in the ldghest producing 
group averaged five thousand pounds more :millt than tho oo in the lower pro-
ducing group and at the ss.me time consum.ed 1,000 pounds rnore grain per 
year and returned an average of $89 per year more p:rofi t. The eows in 
the highest. producing group received 26.9 1)0unds of grain per 100 _pounds 
of lnilk :produced; those in the lower producing group received ~2 .. 1 pounds 
of grain. for each 100 pounds of' rnilk produced. 
Sl'Ic:OOwell (18) analyzed records of 18,000 cows in cow test associ-
ation. supervision in which the eo1ns were g;rouped according to but·terfat 
:production. Those cows which averaged 100 pound.a of butterfat por year 
returood an average of' t;,10 above feed cost.. The group which avermged 
200 :po undo oi' butt;er:fat per year sb.01,ed a profit above feed cost of' ;;';42. 
':c'he group v:hich averaged 300 i;,,ounds of butterfat per year showed an av-
erage annual profit above feed cost of ~74 and those aYeraging 400 
110unds butterfat shos:.Jed a return of 1)106 above feed cost. Thus, 
I'J!cDowell {18) :found that one cow in the 400 pound group produced rnore 
profit above feed cost than. 10 cows in the 100 pound group. 
Wright (28) in a comparative s tudy made on the fa rms of 74 Mich i gan 
da irymen found that on these f arms with an average of 333 pounds of 
butterfat per cow per year, the cost of milk at the milk house was $1.40 
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per hundred pounds. The average cost of butterfat :p9r pound was 34 .1 eents . 
He found, further, that a group of cows of lower production averaged 210 
pounds of butterfat and that the average cost per pound of butterfat was 
39.8 cents. 
Crandall and Tailby (6) in a study of records of 21,913 cows found 
that for each 1,000 pounds increase in milk produced the value of the 
p:toduct produced increased ~17.65.with a corresponding increase of $5.37 
in total feed cost. This shows that the value of milk produced over the 
cost of feed consumod increases al.zrrost directly with the increase innnilk 
production. 
Turner (26) in studying the eorrelation of decrease in producticn 
and feed cost concluded tbat the average rate of decline due to advanced 
lactation is such that a cow's production for any m.:>nth is 93.95 per 
cent of the previous month's production and that the aver age rate of de-
cline in rate of feed consumed is such tha t any mnth' s consumption is 
97 . 98 per eent of the previous month's consumption and that any excess 
of teed which cows receive has a tendency to bring about uneconomical 
production and results in inoreaaed body fat . 
rrison (21) refers to studies by McDowell who computed averag-
es for several thousa nd cows classified in ~ups ranging in milk pro• 
duetion from 2 ,550 pounds to 21.432 :pounds. I n this comparison 1,383 
cows in the lowest producing group averaged 2 ,650 :pounds of milk with 
an average annual feed cost of $38, or i l.43 per hundred pounds of milk 
produced. In a second group oi' 10,440 cows the average :production as 
10,906 pounds of milk with an average f eed cost of $13, or· 6? cents 
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per hundred pounds of milk produced . A small group of 26 cows produced 
an average of approximately 20,000 pounds milk and sho ed an average feed 
cost of 275, or 56 cents, per hundred pounds of milk. 
In a study of records of the dairy herd improvement association at 
Elk rn, ~isconsin, Cramer (5) found that as milk production was increased 
from 5,000 pounds to 12,000 pounds, the feed cost per hundred pounds of 
milk was decreased ~rom 2.67 to 1 . 55, and, further, that herds whi ch 
produced less than 6,000 pounds of milk pe r year did not meet all costs 
involved in production of milk, while those producing above 6.000 pounds 
of milk made a profit , when milk was narketed at t2 . 22 per hundred pounds. 
Crandall and Tailby (6) sho .ed that in one New York dairy he rd im-
proveo.ent association 406 cows averaged 6,486 pounds of milk containing 
248 pounds of butterfat and that the grain fed averaged 21 . 5 pounds for 
each one hundred pounds of milk produced. The following year cows in 
this association averaged 7,482 pounds of milk containing 272 pounds 
butterfat and consumed 25 . 3 pounds o:f grain per hundred pounds of milk. 
The indications are tl:Bt i ncreased grain feeding raised the total feed 
cost 5 per co during the second year, but returns for milk at the 
same price. were ,lill5 higher per cow the second year. 
Headley and Venstl'Om {13) in a comparison of several evada herds 
showed that 1hen the 10 highest producing herds ere compared with the 
10 lowest producing herds, the 10 high herds averaged 289 pounds of 
butterfat per co, and show an average gross income of $161.24, an average 
feed cost of ,~60 . 89 , or an average retum over feed cost -0f 100.35, 
while the 10 low producing herds showed an average of 202 pounds of but-
terfat with an average gros s return of 1.26.19, an average feed cost of 
$54. 94, or an average profit above feed cost of $71.25. 
Hodgson (15) i n a study of 10;000 dairy herd improvement association 
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records in Wisconsin grouped the cows according to feed cost. Ee found 
that for each 50 pound increase in b tterfat production there was a cor-
responding increase of w5 .70 in feed cost. Ile concluded that on this basis 
if no butterfat ins produced the teed cost ¥Duld still be $26 .92, which 
represents the eost of maintenance and that a s production increases the 
cos t of producing a pound of butter:fat decreases up to a production of 
500 pounds. Cows producing 500 pounds per year produced a llll.it of butter-
fat at 24 cents less than those producing 250 pounds butterfat per year. 
McIntyre (20) analyzed 79 herds of dairy cattle including 3,844 
records in the jackson county, Missouri, dairy herd improvement associ-
ation during the period 1923 to 1929. Average production in these 79 
herds ranged from 160 pounds to 395 pounds butterfat annually. The av-
erage feed cost ranged from ~3. 75 f or cows in the 50 pound fat group to 
,"164.43 for those producing over 550 pounds butterfat annually. Cows in 
the g1':>up averaging 200 pounds buttcrf t showed a 40~1 per cent greater 
feed cost than those in the 100 pound group ; cows in the 600 pound group 
showed a 66.? per cent greater feed cost than those in the 300 pound 
group , but that the teed cost per IJO Ulld of fat was leas in the higher 
producing groups. ' s records show that a definite correlation exists 
between teed cost and annual buttertat production of cows and, further, 
that this correlation exists in spite of the variation of the productive 
ability of the cows, that the cows required a certain amount of feed 
for maintenance above which the feed cost per 100 pounds butterfat will 
be practically the same whether tha eow is a light or heavy producer. 
further concluded that high producing cows a re more profitable because 
the maintenance cost am:>unts to less per unit of production • 
.. oodworth , Ilarria and Rauchen.atein (27) made a study of 38 farms 
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in ew Hampshire in which they found that for high producing cows the ratio 
of grain to milk was 1:3.8, for .medium producing cows it was 1:4.2, and 
for low producing co ws 1:4.6. They concluded that the eff~ct of poor rough• 
ago in herds included in their study was hidden by the variation in grain 
feeding. 
"right (28) found that yearly feed oosts on dairy farms in Michigan 
were $19.37 higher, or 54 per cent greater for eows averaging 441 pounds 
of butterfa t than for cows which averaged 210 pounds of butterfat. The 
net returns per cow above all costs averaged ~26 . 80 for the higher pro-
ducing group while the low producing group showed a loss of .62 per 
cow . The cost of pJX>ducing a pound of butterfat was 26. 8 cents in t he 
high producing group and 39.8 cents in the low producing group. 
Over a three year period Headly (14) found that Holstein cows in 
the state of Nevada receiving no grain averaged 304 pounds of butte:d' at 
when fed good alfalfa hay. Those receiving grain in advanced lactation 
averaged 326 pounds butterfat and those receiving grain continuously 
359 pounds butterfat . In comparing the grain fed group with the a ll hay 
fed group he found that those receiving grain consumed . 49 of a pound 
less hay for each pound of grain consumed. 
I n determining the am:>unt of total digestibl e nutrients required 
per pound of butterfat produced Headley found that when no grain ,vas fed 
this requirement was 18.7 pounds and when grain was fed the requirement 
was 19.5 pounds . His conclusion, however, was that this diff'erenee 
would fall within t he limits or experimental error and that it takes 
just as many pounds of total di gestible nutrients per pound of butter-
f a t when it is produced from grain as hen it is produced from good 
quality hay. Digestible nutrients a re just as efficient when fed in 
good alfal.fa hay as when fed in grain. he points out that increased 
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yields of butterfat would cost 38 cents per pound ~hen grain is f 30 per 
ton and if a cow's food conversion factor is found to be 20 . Grain feed-
ing was not considered j ustifiable for eows having a food -0onversion 
factor higher t han 24 with grain costing $30 per ton. 
Comparing purebred and grade cows in New York state dairy herd im-
provement association . rk for 1934 and 1935, Crandall and Tailby (6) 
found that the purebred cows exceeded the grades by 1,.155 pounds of milk 
and 29 pounds fa.t per year , that the feed cost averaged ·9 mre for the 
purebred cows but that the return above all feed costs was still $7 
more for the purebred cows. They found , further, the. t the average pro-
duction :for grade cows in this comparison was 102 pounds above the average 
for the state of New York and concluded that this higher average of the 
grade cows was due to the better management and better breeding in the 
herds under dairy herd improvement association supervision. 
ctowell (17) studied 29,397 records of purebred cows and 71,745 
records of grade cows in dairy he rd improvement association vx, r k in the 
United St tea und fotmd that the value of feed consumed per year for 
purebreds ias 23 per cent above that for the grades ~ that the purebreds 
produeed 10. 6 per cent mre milk and 6.7 per cent nx>re butterfat . In 
eomparing t he income above feed cost he fotmd that the purebreds excel-
led the grades by 9. 7 per cent. 
· rrison ( 21) in referring to infonnation rocei ved from McDowell 
states that the average production for 63,739 purebreds was 8 , 443 pounds 
of milk containing 325 pounds butterfat, while the average for 107,309 
grade cows las 7,623 pounds of milk containing 298 pounds butterfat 
pointing out that in t his comparison the purebred cows produced 820 
pounds imre milk per year and 2'7 pounds m:>re butteri'at. 
The effect of the season of freshening on the production of 17,509 
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cows in New York dairy herd improvement associations was studied by Crandall 
and Tailby (6) who f ound that cows f reshening i n the fall m::>nths produced 
heaviest and a lso showed grea t er return above feed cost and that the 
winter, smnmer and spring freshening groups follo-wed in the order named. 
Wylie in ma.king a study of the sea. son of freshening on Jersey cows 
found th.at in comparing records of 2,900 cows the cows freshening in 
tho mnths of July , October, Novemeber, December, January and Februaiy . 
were hi ghest in milk production, while those freshening in April, l.:ay, 
J'une , August and September were low-eat in production of milk. '11he fat 
production was highest for those freshening in July, October,, November 
and December; it was lowest for those freshening in April , May and Aug-
ust. 
Turner (25} sho :ed that from the standpoint of milk production 
co ws freshening in the fall and winter IIX>nths equal, or excel, the av-
erage while those freshening in the summer mnths a.re generally below 
the average in production. 
Cannon and F.:Spe (3) compared records on 131,135 co ws to determine 
whether there was, or was not, a tendency of dairymen t o breed t heir 
cows for fall and winter freshening. They fo und no deci ded difference 
in the per cent of cows that f reshened each month of the year from 
year to year , and that fa ers and dairymen have not been influenced 
to breed their co~s for a fall freshening. 
Cannon {4) compared 69 ,000 records and found that they showed t hat 
cows calving in November produced highest yiolds and that freshening 
dates from vember to June sho ed a decrease in production in order 
and that from June to November they showed an increase in production. 
Mc well (19) found in studying records of 10,870 cows in Ohio 
10 
dairy herd improvoment association that the oonths of freshening which 
resulted in highest production ere October, December and November in 
the order named and that the greatest incoroo a over feed cost were ob-
tained from cows freshening in Decembe r, October and Fovember, respec-
tively. Cows freshening in the fall season showed an average of 
$76.65 retum over :feed cost, those freshening in the inter season 
an average of $75.66, those freshening in the spring season an uverage 
of 70.73, and those freshening in the summer season an average of 
?66.59 return over feed cost. 
DISCUSSION AND Pll)CEDURE 
Plan of Study 
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This study is an analysis of 9,725 records obtained from the annual 
summaries of the Oklahoma dairy herd improvement association for the 
years 1925 to 1936 {22). In analyzing these records they have been 
grouped in various manners for the purpose of offering the m:>st valu-
able informn.tion in this study. They were first grouped according to 
milk production with l,000 pounds variations between groups , beginning 
with a yearly production of 500 pounds or less. A second uping is 
on the basis of butterfat production with 50 pound varia tions between 
groups beginning 11ith those producing 25 pounds or less per year. A 
third grouping is on the basis of annual grain costs with 5 variations 
between groups beginning with ones receiving grain valued at $7 or less. 
A fourth grouping classifies the purebred cows by ages with one year 
vatiation between the groups and beginning at the age of two years. 
A fifth grouping cla ssifies the grade cows by ages with one year vari-
ation between groups and beginning at the age of two years . A sixth 
grouping classifies all co ~s according to the season of freshening 
and also the correlation between season of freshening and cost of 
production. 
In each of the various types of analysis tho records have been 
analyzed from the standpoint of the per cent of the total cows in-
cluded, their average production, average value of the p:roduct , av-
erage cost of roughage, average grain cost, the average cost or all 
feed, average value of the product less feed cost and the average coat 
of producing a unit of milk or butterfat. 
Method of aluating Product 
Due to the fact that the annual surmnaries of dairy herd im-
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prove:u::en·t; associa·tions show a ':"1ide variation in the value assigned to 
the productiou by various oows it vi"as thought best to use Gi standa1:d 
value uhich noald put the anazyscs on a more practical basie from the 
standpoint of in:i:'ornia tion useful in present:ing tho picture of acco.mr)-
lishments of the various types of co \JS supervised in Oklahoma dairy herd 
ir;provenont association V5o:rk. In attempting to arrive at this standard 
eva.lua tion for px'Oducts the author has chosen to make such evaluations 
on the butt,:;;rfa·t content of miH: _produced; since bu:tteri'nt is considered 
the unit of evaluation of (iairy products in thi.s section, a. stud.y -was 
made of the methods in rJJ1ich dairy }Jroducts p:roduced in Oklahoma are 
nost r1idely utilized. According to 'Becker { 2) the disposHion of milk 
in Oklahoma for the year 1933 was as follovm: 19.2 pe:rcent was used 
as whole milk and cream on the farms "v1here it was :produced;. 1'7 :per 
cent \,aE.J n:ade into butter on the farms; 2.1 per cent v1as fed to calves 
and other livestock; 7 per cent was retailed by J;iroclucers; 10.5 11er 
cent ,:as sold as wholesale, or canned, milk; 44.2 per cent war3 skiu1-
med and separated and solo. in tlle torra of st-met o:r sour cream. In 
further investigations the c.mtt10r :round that °thE! :percentages 
deci:mr (2) f'or the year 1953 was practically identical with 
ttoso for other yaars and that they :furnH,hed a fair and accurate 
Ln.1.HC[ttion of ho1i l)roducts are EDrketed in this state. !J'or the typas 
of' markets r,hich he indicated the evaluation of a cow's p1"0duction 
can c1ost fairly be deter111.1.n0d by that proportion VJhich is soHt as 
,aholesale milk and that :pr0:portion \';hich is separated ,rnd sold as 
butterf'ut in the for1,1 of' sweet or sour cream. There is ri.o definite 
correct value on the an:ount utilized J:'or livestock 
inc::imc received f'rom tht1 pJ:'Oportion \Jhich is 
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made into butter on the farms a lso includes the income for labor involved 
in making the butter. lib definite way can be f ound to ac curately evalu-
ate the 19 per cent which is used as food on the terms where produced. 
The value of the 7 per cent whi ch is retailed by producers also must 
include added value for labor and othe r overhead expenses incurred in 
retailing milk. It is, therefore, assumed that the most practical evalu-
ation for milk produced and marketed in this state can best be obtained 
by taking the value received for that 54. '7 per cent whi ch is marketed 
in the form of sweet or sour cream or in the form of who lesale mi lk. 
In order to obtain a fair evaluation for milk ntirketed in these 
two forms statistics were taken from receipts and expenditures of a 
lo cal cooperative creamery ( 23) . During the 11 year period this cream-
ery purchased 433, 870 . 9 :EX)Unds butterfa t in the form of wholesale milk 
at a total coat of $193,734. 80. These nx,nthly purchases show a weight-
ed average price for butterfat in the form of wholesale milk over the 
11 year period of 45.5 cents per :EX)und . During the same period this 
creamery purchased 991 , 371.3 pounds of butterfat in the form of sweet 
and sour cream at a total cost of $249,929.12 a t a weighted average 
pri ce of 25.2 cents per pound of butterfat . 
In calculating the average price ot butterfat in Oklahoma on this 
basis the author concluded that an evaluation should also be placed 
on the skim milk which reniained on the farm where sweet or sour cream 
was marketed. In order to de termine the amount of skim milk remain-
ing on the farm it was assumed t lnt the cream which was :marketed on 
the aver age contained 33 l/3 per cent butterfat . On t his basis, for 
ea.ch pound of butterfat na.rketed 22 pounds of skim milk remained on 
the fann . 'Ib obtain a fa i r evaluation for this skim mi l k reference 
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as uade to hnrrison's (21) study in which h eites tha t in swine rations 
when skim milk is compared with corn and tankage 100 pounds of milk 
will equal approximately 7 .3 pounds of tankage plus 10. 9 pounds of 
corn. He further indicates that i th tankage at • 50 per ton and corn 
at 70 centa per bushel the value of skim milk will be approximately 
32 cents per hundred. The results of several feeding experiments. 
indicate that a fair estimate of the value of skim milk is a price 
per hundred pounds equivalent to about the value of one-half bushel 
of corn. To obtain a fair evaluat ion for corn for this 11 year period 
reference as . de to United States Yearbooks of Agriculture (30} 
which showed that tho average price obtained by the farmers for corn 
in the state of Okl ahoma for the years 1925 to 1936 was 90 cents per 
bushel during 1925, 56 cents during 1926, 59 cents during 1927, 68 
cents during 1928 , 79 cents during 1929, 65 cents during 1930, 27 cents 
during 1931, 18 cents during 1932, 55 cents during 1933, 96 cents dur-
ing 1934, ?O cents during 1935 and ,.1.07 during 1936. The weighted 
average price of corn for the 11 year period is 62.8 cents per bushel. 
This would place a value of 31. 4 cents per hundred pounds of skim milk. 
ith 10.5 per cent of the production of Oklahoma cows marketed 
in the f orm of canned milk at 45.5 cents per pound of butterfat and 
44. 2 per cent in the form of sweet and sour cream at 25 . 2 cents per 
pound of butterfat plus an added value of 31. 4 cents per hundred 
pounds of skim milk remaining on t he farm, here butterfat is mar keted 
in the form of sweet or sour cream, the average price of butter fat 
for the 11 year period was ca lculated to be 34. 6 cents per pound . 
This value as obtained by t he following formula X : 45 ,5 x 10.5 t 
(25. 2 + 6.9} X 44. 2 • 
54.7 
54.7 
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RESULTS OBTAINED 
Relation of Uilk Production To Other Factors 
Table I, Relation of :iil k Production to Other Factors , gives t he 
statistical data for 9 ,717 cows whi ch ere grouped in 1,000 pound groups 
according to va riations in milk production ranging from those in group 
one, which p1".>duced less than 500 pounds of milk per year, to those in 
the l ast group , which produced between 18 , 500 pounds and 19,499 pounds 
of milk per year. The average production for tho entire group of 9,717 
cows was 6,495 pounds, It is interesting to note that 74. 42 per cent 
of the entire group of cows were in the production cl a sses falling 
bet ween 3,500 and 8 ,500 pounds of milk. 
The average value of the production per cow in each group based 
on the weighted average price of butterfat previously arrived at 
sho s a range varying from t 6 . 22 per year for those cows in the first 
group to $216 .94 for those f alling in the last group . The average 
value of the product for the entire group of cows was $97 . 23 per 
year. In calculating the average roughage cost pe r cow it was found 
to amount to t 7.9l for those in the first group and increased to 
~31.70 for those in tho last group. The average roughage cost for 
the entire r roup of cows was A27 . 43 . The average grain cost for the 
first group of co s amounted to 3 . 18 per year and for the last group 
of co ws 90. The average grain coat for the entire group amounted to 
8 .45 per year. The average cost of all feed an:ounted to ( 11. 09 per 
co for those in the lo est producing group and ,121.75 for those in 
the highest producing group, the average feed cost for all cows being 
-ii:65 . 88. The column indicating the value of the product less feed 
cost shows that this i tem has a range from a minus . 87 for the low-
est producing group of cows to a plus ',95.19 for the highest produe-
Classification 
Pounds Milk 
Under 500 
500 - 1499 
1500 - 2499 
2500 - 3499 
3500 - 4499 
4500 - 5499 
5500 - 6499 
6500 - 7499 
7500 - 8499 
8500 - 9499 
9500 .... 10499 
10500 - 11499 
11500 - 12499 
12500.,. 13499 
13500 - 14499 
14500 - 15499 
15500 - 16499 
16500 - 17499 
17500 - 1S499 
18500 - 19499 
Average 
Table I. Relation of Milk Production To Other Factors. 
Av. Value Av. Feed 
No . of 1, of Av.Milk Av. Av.B.F. Av.Price Av.Value Av. Cost Av . Cost Av. Cost Prod. Less Cost Per 
Records Total Prod. Test Prod. Lb. B. F. Product Ro1~hage Grain All Feed Feed Cost Cwt. Milk 
22 • 22 330 5.5 18 34.6¢ $ 6.22 $ 7.91 $ 3.18 $ 11.09 $ -4.87 $ 3.36 
90 .92 1080 4.8 52 34.6 17.99 11.40 10. 58 21.9g -3.99 2.04 
207 2.13 2101 4. 9 103 34.6 35.64 16.81 18.89 35.71 -0.07 1. 70 
557 5. 73 3060 4.9 151 34.6 52.25 21.72 24.64 46.36 5.89 1.52 
1116 11.48 4o42 4.9 198 34.6 68.50 22.34 29. 76 52.09 16.41 1.29 
1598 16.44 5021 4.8 242 34.6 83.73 34. 71 34.21 58.92 24 .81 1.17 
1746 17.96 5991 4.7 279 34.6 96.53 26.67 3s.17 64.84 31.69 1.08 
1517 15.61 6978 4.5 312 }4.6 107.95 28.85 41.49 70. 34 37.61 1.01 
1063 10.93 7945 4.2 337 34.6 116.60 30:g7 44.64 75.52 41.08 .95 680 6.99 8962 4.o 355 34.6 122.83 33.64 47.72 81.36 41.47 .91 
442 4.54 9969 3.7 373 34.6 129.o6 33.91 47. 53 81.45 47.61 .82 
290 2.98 10940 3.6 394 }4.6 136.32 35.86 48.36 84.22 52.10 .77 
161 1.65 11933 3.5 417 }4.6 144.28 36.4)~ 55.91 92.35 51.93 •• 77 
91 .93 12956 3.4 442 }4.6 152.93 36.19 56.76 92.95 59.98 • 72 
57 • 58 13977 3.4 481 34.6 166.42 35.02 59.35 94.37 72.05 .68 
43 .44 14947 3.3 488 34.6 168.84 34.84 62.65 97.49 71.35 .65 
18 .18 15925 3.4 535 34.6 185.11 32.61 54.50 87.11 98.00 .55 10 .10 16899 3.4 581 34.6 201.02 36.20 61.40 97.60 103.42 . 58 
5 .05 18052 3.3 599 34.6 207. 25 41.00 69.60 110.60 96.65 .61 
4 .04 19634 3.2 627 34.6 216.94 31.75 90.00 121. 75 95.19 .62 
Total 
9717 1ooi 6495 4. 3 281 34.6 97. 23 27.43 38.45 65.88 31.35 1.01 
.... 
Cl 
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ing group of cows . The average value of t he product less feed cost 
for all cows is " 31. 35. The feed cost per hundred pounds of lk pro-
duced by the different groups was highest f or that group of cos which 
received the lowest amount of feed but at the same time produced the 
least amount of milk. The feed cost per t undred pounds of milk for 
t his group amoun ted to '1.3 . 36, hile the lowest teed cost per hundred 
pounds of milk was 55 cents as found for one of tho highest producing 
groups . The average feed cost per hundred pounds of milk for the entire 
group of cows was ,;pl . 01. 
The graphica l relationships of the facts presented in Table I 
are shown in fig . I . Graphs have been drawn to show the relationship 
between pounds of milk produced and the value of the product, bet ,een 
pounds of milk produced and gra1n cost, and between pounds of milk pro-
duced and roughage cost . The stra ight line graph in each case shows 
the functional relation bet een tho pounds of milk produced and the 
value of the product, the pounds of milk produced a nd the cost of grain 
consumed and a lso this relation be tween t he pound s of milk produced 
and the cost of roughage eonaurned . In the first comparison tl1is straight 
line graph was obtained by using the formula V •a + bP, where V equals 
the value of the product a nd P equa ls t he pounds of milk produced. 
The second comparison v.as obtained by using the formula G = a + bP, 
where G equals t he cost of grain consumed and P the pounds of milk 
produced. The t h ird st~a i ght line comparison was obtained by using 
t he formula n =a + bP , where R represents the cost of roughage con-
sumed and P t he pounds of milk produced, t he results being obtained 
by so lvi ng the equat i on by t he t!ethod of Least Squares ( 7 ,24 ) . 
The fitted atraight lines show that for each 1,000 pounds increase 

in milk production there was an average increase in the value of the 
product based on butterfat content of 'lrl0. 4'7 . for each 1,000 pound 
increase in milk productlon the average increase in roughage cost was 
.;1.30 and the increased grain co st was 3.35 giving a total increase 
in feed eoet of ~4 .66 with an average increase of $10.4? in the value 
of the milk produced. 
Figure II sho s that the total feed cost per hundred pounds of 
milk decreased decidedly as the production increased, varying from a 
cost of 3.36 per hundred fo1· cows producing less than !500 pounds of 
milk to the low cost of 55 cents per hundred pounds for those cows 
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in the group producing between 15, 500 and 16,500 pounds milk per year. 
Above these yields there was a sli t increase i n cost which , no 
doubt, can be accounted for by the small number of cows included and 
the apparent lack of economy in feeding. !he rrost rapid decrease of 
feed co st per hundred pounds of milk occurred in those groups rang--
ing between 500 pounds and 11 , 500 pounds of milk per year. The 
change in cost of feed per hundred pounds of r:i.ilk as very small be-
tween any two groups producing above 11,500 pounds of milk. 
Relation of Butterfat Production To Other Factors 
Table II and figs . III and IV show the relation of butterfat 
production to other fuctors . The 9 , 625 records which cold be stud.lied 
from the butterfat production standpoint were divided into groups of 
50 pounds variation in butterfat yield . Production ranged from less 
than 25 pounds per year for cows in group one to 874 pounds for those 
cows falling in the highest producing group . Average production for 
the entire group was 282 pounds per year. Of all the cows included 
'73. 85 per cent are in the groups showing an average product ion be-
tween 175 and 374 pounds per year. 
Table II. Relation of :Butterfat Production to Other Factors. 
Av. Value Av. Feed 
Classification No. of ti, of Av. Milk Av. Av.B.F. Av.Price Av.Value Av. Cost Av. Cost Av. Cost Prod.Less Cost Per 
Pounds Butterfat Records Total Prod. Test Prod. Lb. B. F. Product Ro~ha.ge Grain All Feed Feed Cost Lb. B. F. 
Under 25 28 • 28 232 5.2 12 34.6¢ $ 4.15 $ 9.86 $ 2.46 $ 12.32 $ -3.17 $ 1.03 
25 - 74 109 1.12 1207 4.5 54 34.6 18.6S 13.43 11.61 25.04 -6. 36 46.3¢ 75 - 124 251 2.58 2478 4.2 lo4 34.6 35.93 18.83 20.62 39. 50 -3.52 37-9¢ 125 - 174 740 7.63 3511 4.3 152 34.6 52. 59 21.33 25.91 47.24 5.35 31.0¢ 
175 - 224 1447 14.92 4698 4.3 202 34.6 69.89 24.78 31.96 56.74 13.15 28.0¢ 
225 - 274 2073 21. 38 5781 4.3 250 34.6 86.50 26.79 36.26 63.05 23.45 25.2 
275 - 324 2105 21.71 6987 4.3 303 34.6 104.83 28.30 36. 39 64.69 40.14 21.3¢ 
325 - 374 1536 15.84 8069 4.3 348 34.6 120.41 30.58 44.65 75.23 45.18 21.6¢ 
375 - 424 804 8.29 8949 4.4 ~~~ 34.6 137.36 31.59 48.89 80.48 56.88 20.3¢ 425 - 474 360 3. 71 10265 4.3 34.6 153.97 32.48 50.32 82.30 71.17 lS.6¢ 
475 - 524 153 1.57 11563 4.3 496 34.6 171.62 34.80 53.95 88.75 82.87 17.8¢ 
525 - 574 60 .61 13032 4.2 547 34.6 189.26 33.15 63.47 96.62 92.64 17.6¢ 
575 - 624 15 .15 13993 4.3 596 34.6 206.21 42.27 62.30 105.07 101.14 17.6¢ 
625 - 674 8 .OS 15379 4.2 644 34.6 222.82 29.38 61. 50 90.88 131. 94 14.1¢ 
675 - 724 2 .02 13663 5.0 680 34.6 235.28 28.50 45.00 73.50 161.73 10.8¢ 
725 - 774 3 .03 15864 4.7 743 34.6 257.os 37.00 87.00 124.oo 133.os 16.6¢ 
775 - 824 
825 - 874 1 .01 16082 5.2 833 3~.6 288.22 31.00 51.00 82.00 206.22 9.8¢ 
875 - 924 
925 - 974 
Total 
Aver3&e 9695 100% 6509 4.3 282 34.6 97.57 27.40 37. 50 64.90 32.67 23.01 
~ 
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In studying Table II it may be noted that the value of the product 
b sed on the calculated price per pound of butterfat shows a range 
from 1.15 per year for the cows in the lowest producing eroup to 
':2ea.22 for the cows in the highest producing group. The average 
value of the production per cow per year is 7.57. 
Variations in the cost of rougllage consumed amounted to 9. 86 
for the lowest producing group of cows and $31 for the highest produc-
ing group, the average roughage cost being v27. 40. Grain cost vari-
ations show a difference of w2.46 for the grain consumed by the low-
est produci up and w51 for the grain consumed by the highest 
producing group, average grain consumption am:>unting to $37.50 per 
co per year. The total feed cost for the cows varied from $12.32 
for the lowest producing group to $82 for the highest producing group, 
with an average annual feed cost of ; 64. 90 per cow. Feed coat per 
pound of butterfut produced varies from 1.03 in the lowest producing 
group which also consumed the smallest a.IOOunt of feed to a lo figure 
of <J . 8 cents per pound of butterfat in the highest producing group. 
The average feed eost per pound of butterfat produced was 23 cents. 
The value of the product less the cost of feed consumed varies from 
a minus ~ .17 per cow per year for those in the lowest producing group 
to a plus ~206. 22 per year for those in the hie'.hest p:roducing group. 
The average value of product less teed cost for the entire group of 
cows studied as 2. 67 per year. 
iigur III shows the functional relation between the butterfat 
production, the roughage cost, the grai n coat and the value of the 
product produced. l"he straight line graph showing the relation of 
the value of the product to t he pounds of butterfat produced was 
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calculated from the formula V =a + bP in which Vis equal to the value 
of the product and P to the pounds of butterfat produced. The straight 
line graph showing the functional relation between cost of grain con-
sumed and polUlds of butterfat produced was obtained by using the formula 
G =a+ bP in which G is equivalent to the cost of grain consumed and 
P represents the pounds of butterfat produced annually. The straight 
line graph showing the functional rel ation between cost of roughage 
and the pounds of butterfat produced was obtained by using the formula 
B =a+ bP in which R represents the roughage cost and P represents 
the pounds of butterfat produced. All formulas were solved by the 
1'ethod of Least Squares ( 7, 24). 
As is illustrated by fig. III, for every 50 pound increase in pro-
duction there was a corresponding increase of $16.89 in the value of 
the :product. However, each 50 pound increse in production required 
only 91 cents increase in the cost of roughage consumed and t-4.18 
increase in the value of the grain consumed. Thus , every · 5.09 in-
crease in feed cost is accompanied by $16.89 increase in value of 
product. It may be noted, also, that as production increases the 
increase in roughage coat is relatively sm3.ll as compared to the in-
crease in grain cost. The graph a s a whole indicates that for every 
50 pound production of butterfat the increase i n value of the product 
is re than three times greater than the increase in cost of feed 
consumed. 
Fi gure IV shes the graphical picture of the relation between 
cost of producing a pound of butterfat and the average production of 
cows concerned. I t will be noted that the feed cost per pound of 
butterfat drops from $1.03 per pound, where the production is less 
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than 25 .IX)unds per year, to 9.8 cents, where th.a production is as high 
as 875 pounds per year. The largest variation in the cost of producing 
a pound of butterfat was found in the groups of cows producing less 
than 300 pounds of butterfat per year. 
Relation of Grain Cost To Other Factors 
en the entire group of 9,505 records co: taining sufficient data. 
was compared by groups a ccording to <P.5 variations in grain cost, con-
siderable interesting data was obtained as illustrated in l~ble III 
and fig. V. In this comparison the groups were arranged to inc ude 
in the first group all cows with an annual grain cost ot less t han 
w7 per head, with 5 variations in each group and with the l ast group 
showine a grain cost varying from 148 to 152 per year. Grouped on 
t his basis 44.35 per cent of all the cows were found to fall in the 
groups receiving bet een $l.8 and $37 worth of grain per year. 
The producti on of t he cows when classified in this ia.y showed 
practically a direct correlation with the amount of grain fed. The 
average value of the product produced varied from $41.87 per y-ear 
to 256.04 per year. The average value of the product produced for 
all co e as 97.23 per year. There was no evident decrease in 
roughage cost where the cost of grain consumed showed an increase, in 
fact, there was a slight increase in the roughage costs with a cor-
responding increase in grain cost. The cost of roughage consumed 
va ried from 12.36 to ,.,45, the average 8J!Dunting to f 27 . 36 per year. 
The total feed cost per pound of' butt.erfat produced sho ed a variation 
of from 14.3 cents to 5~. 2 cents per pound. No evident relationship 
wa s found bet ween the value of the product l ess feed co t and the 
anx,unt of grain eoll.S d . 'l'his, no doubt, can be accounted for by the 
'fable I II. Rela~ion of Grain Cost to Other Factors. 
Av. Value Av. Feed 
Classification No. of i of Av.Milk Av. Av.B.F. Av.Price Av.Value Av. Cost Av.Cost Av. Cost Prod.Less Cost Per 
Grain Cost Records Total Prod. Test Prod. Lb. B. F. Product Ro~h~e Grain All Feed Feed Cost Lb. B.F. 
$1 - $7 133 1.39 2685 4.5 121 34.6¢ $ 41.87 $ 12.36 $ 5.o6 $ 17.42 $ 24.45 14.3¢ $8 - $12 302 3.17 4198 4.5 188 34.6 65.05 17.76 10.66 28.42 36.63 15.1 $13 - $17 652 6.85 5257 4.5 234 }4.6 so.96 18.90 15.29 34.19 46.77 14.6¢ $18 - $22 1012 10.64 5540 4.5 247 34.6 85.46 21.14 20.16 41.30 44.16 16.7¢ $23 - $27 1117 11. 75 5922 4.4 262 34.6 90.65 24.44 25.12 49.56 41.09 18.9¢ $28 - $32 1086 11.42 6020 4.5 270 34.6 93.42 25.5g 29.91 55.49 37.93 20. 5¢ 
$33 - $37 1002 10. 54 6488 4.4 288 }4.6 99.65 28.65 35.02 63.67 35.98 22.1¢ $38 - $42 s49 8.93 6856 4. 3 296 34.6 102.42 30. 35 40.05 70. 39 32.03 23. 7¢ $43 - $47 680 7.15 7076 4.2 297 34.6 102.76 32.25 45.07 77.32 25.44 26.0 $48 - $52 612 6.43 7214 4.2 303 34.6 104.84 32.74 49.95 82.69 22.15 27.2¢ $53 - $57 540 5.68 7326 4.2 308 34.6 106.57 33.13 54.88 88.01 18.56 28.5¢ $58 - $62 398 4.19 7795 4.1 320 34.6 110. 72 33.09 59.90 92.99 17. 73 29.0,1 $63 - $67 329 3.46 7868 4.2 334 34.6 115. 56 32.58 64.91 97. 50 18.06 29.1¢ $68 - $72 269 2.83 8038 4.2 339 34.6 117.29 32.22 69.97 102.19 15.10 30.1; $73 - $77 144 1.51 7812 4.2 332 34.6 114.87 31.63 75.18 106.81 8.06 32.1; $78 - $82 114 1.19 8688 4.2 365 34.6 126.29 32. 71 80.11 112.83 13.46 30.9; $83 - $87 61 .64 8733 4.2 369 34.6 127.67 32.67 84.80 117.48 10.19 31. 8¢ $88 - $92 58 .61 9319 4.o 376 34.6 130.10 32.95 90.26 123.21 6.89 32. 7¢ $93 - $97 49 . 51 9255 3.9 363 34.6 125.60 33. 71 94.67 128.39 -2.79 35-3¢ $98 - $102 41 .43 9663 4.o 387 34.6 133.90 35.66 99.80 135.46 -1.56 35.0¢ $103 - $107 20 . 21 10395 3.9 401 34.6 138. 75 32.80 105.15 137.95 .80 34.4¢ 
$108 - $112 13 .13 8795 4.4 
~88 34.6 134. 25 39.08 lOG.62 148.69 -14.44 38.3¢ $113 - $117 10 .10 12443 3.4 20 34.6 145.32 36.60 11 .40 151.00 -5.68 35.9¢ $118 - $122 5 .05 11998 3. 3 401 34.6 138. 75 42.00 119.20 161. 20 -22.45 40.1¢ $123 - $127 4 .04 13618 3.3 451 34.6 156.05 30.25 125.50 155. 75 .30 34.5¢ $128 - $132 1 .01 18742 3.9 740 34.6 256.o4 45.00 131.00 176.00 80.04 23.7; $133 - $137 2 .02 9860 3.4 338 34.6 116. 95 45.00 135.00 180.00 -63.05 53.2; $138 - $142 1 .01 16090 3.4 545 34.6 188.57 36.00 141.00 177.00 11.57 32.4¢ $143 - $147 $148 ... $152 1 .01 10032 5. 7 573 34.6 198.26 37.00 151.00 188.00 10.26 32.8¢ N 
Total ..:, 
Average 9505 10oi 6508 4.3 281 34.6 97.23 27.36 38.33 65.69 31. 54 23.37¢ 
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fact that the cows are not grouped in accordance with productive ability 
I 
and were not likely fed in accordance to production in ull cases. 
'l'he graphical chart in fig. V shows a functional relation bet,veon 
grain cost and the value of the product, and betweon grain cost and 
cost of roughage consumed. In the first comparison, showing the fune-
tional relation between grain cost and the value of product, the 
straight line graph was obtained by the formula V = a i bG, V repre-
senting the value o:f the product and G the cost of grain consumed. 
In the second comparison, showine the fwictional relationship between 
cost of roughage consumed and cost of grain consumed, the results were 
obtained by the formula R = a + bG, R representing the cost of rough-
age consumed and G the cost of grain consumed. All formul as were 
solved by the Method o:f Least Squares {7,24). 
This chart illustrates the fact that where eows were grouped 
only on grain cost variations the increase in value of product amount-
ed to only $3.93 for each ~5 increase in grain cost. Variations in 
coat of roughage consumed showed an increase of 78 cents for each $5 
increase in cost of grain consumed. These facts indicate that in this 
grouping the cows were not fed directly in proportion to production 
and, further , thu t when grouped in this ay cows vii th a more economical 
production were grouped a long with those which showed a l ack of economy 
in production. 
~igure VI shows the functional relation between grain cost and 
the total teed cost per pound of butterfat produced. The straie-.ht 
line in this i llustration was obta ined by the formula 1'' = a + bG, 
F representing the total feed eost per pound of butterfut and G the 
cost of gra in consumed. ·rhe :fonnulas were solved by the Met hod of 


Least Squares (7,24). From the straight line relation shown in this 
chart it may be noted that for every $5 increase in grain cost there 
was a corresponding increase of .9 cents in the cost of feed consumei 
per pound of butterfat produced. 
Purebred Cows Classified By Age 
Table IV shows the statistical data obtained by classifying the 
1,350 purebred cows by ages in groups varying from the age of two 
years at freshening to 17 years. It was interesting to note in this 
comparison that the average age of all purebred cows in production 
was as lo as 5.24 years. Deducting two years for getting the cows 
into production this would indicate that the average produci life-
time for this group of cows was but little over three years . Of the 
entire group 71.32 per cent was found to be freshening between the 
ages of two and six years. As is indicated in Table IV, the average 
production for the 1,350 purebred co we amounted to 6, 90'7 pounds ot 
milk and 301 pounds butterfat per year. The average value of the 
product based on the calculated price per pound of butterfat was 
104. 15, average eost of roughage consumed ,30.39, average cost of 
grain consumed $44.98, average cost of all feed consumed ~75.37 and 
average value of product produced less feed coat $28.78. The average 
feed coat per pound of butterfat produced was 25 cents. 
In comparing the production trends by age fig. VII it was found 
that there was a tendency toward increased p:roduction from the age 
of two years to eight years, after which there was a slight decrease 
to the age of 12 years where, no doubt, because of extreme culling 
and a small number of cows included in the older groups, the pro-
duction increased decidedly. 
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Classification 
Age b;r zeara 
2 
3 
4 
5 6 
7 
8 
'9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
Av. 5.24 
Table IV. Purebred Cows Compared by Age. 
Av. Value Av. Feed 
No. of % of Av.Milk Av. Av.B.F. Av.Price Av.Value Av. Cost Av.Cost Av. Cost Prod. Less Cost Per 
Records Total Prod. Test Prod. Lb. B.F. Product Ro~hage Grain All Feed Feed Cost Lb. B. F. 
153 11. 33 5995 4.6 275 34.6¢ $ 95.15 $ 30.03 $ 41. 19 $ 71. 22 $ 23.93 25.9¢ 
259 19.18 6424 4.5 287 34.6 99. 30 29.10 42.00 71.10 28.20 24.8 
248 18.37 6870 4.4 299 34.6 103.45 30.73 41.81 72. 54 30.91 24.3 
162 12.00 7387 4.3 321 34.6 111.06 31.93 49.59 81.52 29. 54 25.4 
141 10.44 7435 4.4 325 34.6 112.45 28.41 46. 70 75.11 37.34 23.1 
125 9.25 7195 4.3 309 34.6 106.91 31.99 47.62 79.62 27.29 25.8 
102 1. 55 7838 4.2 328 34.6 113.49 31.95 49.75 81.71 31.7g 24.9 61 4. 51 7oo6 4.3 299 34.6 103.45 31. 70 45.03 76.74 26.71 25.7 
39 2.88 6710 4.4 295 34.6 102.07 30.46 47.85 7s.31 23. 76 26.5 
25 l.85 6878 4.o 277 34.6 95. 84 29.20 53.20 82.40 13.44 29.7 
20 1.48 6312 4.o 253 34.6 87.53 24.oo 43.45 67.45 20.08 26.7 
5 • 37 8682 4.o 346 34.6 119. 72 34.oo 53.40 87.40 32.32 25.3 
8 . 59 6265 3.7 231 34.6 79.93 34.:?5 46.50 80.75 -.82 34.9 
l .07 5742 4.2 244 34.6 84.42 28.00 29.00 57.00 27.42 23.3 
l .07 9301 6.o 561 34.6 194.11 29.00 47.00 76.00 118.11 13.5 
Total 
1350 100% 6907 4.4 301 34.6 104.15 30.39 44.98 75.37 28. 78 25.0 
vi 
t\) 
Table V. Grade Cows Compared by Age. 
Av. Value AT. Feed 
Classification No . of i of Av.Milk Av. Av.B.F. Av.Price Av.Value Av. Cost Av.Cost Av.Cost Prod.Less Cost Per 
Afae by zears Records Total Prod. Test Prod. Lb. l3. r. Product Bo~hage Grain All Feed Feed Cost Lb. B.F. 
2 256 8. 58 5469 4.5 247 34.6¢ $ 85.46 $ 28.04 $ 35.80 $ 63.85 $ 21.61 25.8¢ 
3 463 15.52 5785 4.5 260 34.6 89.96 25.42 37.43 62.85 27.11 24.l 4 453 15.19 5907 4.6 269 34.6 93.07 24. 55 3s.15 62.69 30.38 23.3 
5 460 15.42 6065 4.5 274 34.6 94.80 24.67 39.25 63.92 30.ss 23.3 6 428 14.35 6313 4.4 280 34.6 96.88 26.22 39.83 66.05 30.s3 23.5 
7 355 11. 9 . 6378 4.4 278 34.6 96.18 25.6S 39.90 65.58 30.60 23.5 8 285 9.55 " 6569 4.3 282 34.6 97.57 27.16 41.82 68.99 28.58 24.4 
9 124 4. ).5 6589 4.3 282 34.6 97.57 29.27 41.75 71.02 26.55 25.1 10 85 2.85 6756 4. 1 276 34.6 95. 50 30.71 41.88 72.59 22.91 26.3 
11 36 1.20 · 6734 4.o 269 34.6 93.07 31.00 3s.19 69.19 23.88 25.7 12 24 •. $b. 6Q49 . 0 ' 4. 0 244 34.6 84.42 29.92 48.50 78.42 6.oo 32.1 
i~ 7 .":rs. ,191 , . 3. 9 223 34.6 77.16 22. 29 27.14 49.43 27.73 22.1 3 .~io Jl'o4 , . 3. 5 24J 34.6 85.46 26.00 41.66 67.66 17.80 27.3 15 2 .. lO . ; 953 · .. 4. 5 17 34.6 60.89 28. 50 28. 50 57.00 3.89 32.3 
16 1 • Q3. ~8-27 , . 3. 9 yn 34.6 117. 99 20.00 19.00 39.00 78.99 11.4 
17 : C e er e . ' . 
18 
Total ,. . . ~ 
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Grade Cows Olassi:t'ied by A 
Table V shows the statistical data obtained from classifying 2,982 
grade cows by age at freshening. In t h is study it was found that the 
average age of all cows included was 5.43 years, which, is similar to 
tbat of the purebred cows. I f two years are deducted for getting these 
cows into production it indicates that the average producing lifetime 
was slightly over three years . Of the entire group of grade co 1s 69 . 06 
per cent ere found to be bet ·een the ages of tlX> and six years. The 
average production of milk was 6,117 pounds containing an average of 
271 pounds butterfat which indicates that, on the average , the grade 
cows produce ?90 pounds less milk and 30 pounds less butterfat per 
year than the :purebreds. Thia do.ta quite closely compares with that 
cited in the Review of Literature (6), (17), (21). 
For all grade cows the average value of the product 8.I!X>unted to 
.,;93. 77 llb.ich was ~10.38 less than the average for the group of pure-
bred cows . The average roughage consUIJ)3d showed a cost ot $26 . 12, 
the average grain consumed cost t 39 . ll , or a total average feed cost 
of :85.23. The average value of the product over feed cost amounted 
to ~28 . 54, which is slightly less than tha t of the purebred cows. 
The average cost per pound of butterfat produced was 24. l cents . 
Comparison Bet~een Purebred and rade Cows 
The relationship between butterfat production of purebreds and 
grade cows, fig . VII, when compared by age indicates that the pure-
bred cows were unifonnly higher a.t all ages . The margin of di fference 
between production of purebreds and grades has a tendency to decrease 
as the age increases, which indicates logical and closer culling on 
the part of the grade cow oimars . 


The relationship between total value of product and the value of 
the product less feed cost, fig. VIII , indicates the purebred cows 
were uniformly higher in production at all ages. Uo ever, the lower 
graph indicates that there as little difference in the value of the 
product less the cost of feed consumed by the two groups of eows. 
Figure IX shows the relation bet een the feed cost per pound of 
butterfat produced by the purebred and grade cows 1hen classi fied by 
age, and indicates that the difference in feed cost per J;X>und of but-
terfat is very small. In fact , the difference between feed cost per 
pound of butterfat for the purebreds and grades may be said to be in~ 
significant at all ages. Data obtained in this comparison compar es 
very favorably with that previously cited in the Review of Literature 
(17) . 
The per cent of all purebred and grade cows whi ch were milking 
at various ages is shown in fig. x. A larger percentage of the pure-
breds were in production between the ages of t wo and five years, a 
larger proportion of the grades from five to nine years . yond t he 
age of nine yea rs there was little difference with a slightly higher 
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percentage in favor of the purebred cows . This first difference , no 
doubt, can be accounted for by the fact that in herds studied in this 
analysis owners were inclined to buy or raise a larger percentage of 
purebred cows as heifer calves and bring them into production on the i r 
own farm. In the case ot gr ade covs no doubt in many cases they ere 
interested in the commercial production of milk and 1ere willing to 
pay the necessary price to purchase mature cows rather than to raise 
grade calves . 
Relation of Time of Freshening to Feed <hst and Production 
Table VI shows the statistical comparison of production cost and 


other data obtained when t he group of 5 ,8?0 cows ere compared as to 
the season of freshening. In this comparison it is found that there 
is a very small va riation in the • , r cent of cows which were freshen-
ing in any of the four seasons of the year . The highest percentage 
freshened in t he winter season of December, Januqry and February. 
The other three seasons ranked in the following order: fall season 
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including September, October and ~vembe:r froshenings; sum.mer season 
including June, July and August fresheninea und the spring season whi ch 
includes the m:,nths of !':arch, April and n ay. In comparine- production 
it as found that there is a little difference in favor of the cows 
freshening in the winter season which showed an average production of 
294 pounds of butterfat. 'I'hose freshening in the spring sea son show-
ed t he lo est production with an average of 282 :pounds of butterfat . 
Cows freshening in the spri ng months showed the small est cost for 
rouehage .hile thoso freshening in the f all zoonths showed the highest 
roughage cost . In comparin.g the cost of grain consumed the spring 
freshening group was again lowest and the fall freshening group h igh-
est . The total cost for fall freshening co 1s averaged *69 . 55, for 
sum,"'Tl.er freshening f 66 . 46 , for winter freshening i 66 . 06 and for spring 
freshening ,62 . 67. In comparing the cows as to the feed cost per 
pound of butt erfa t produeed the data indicates that the highest cost 
was for the group freshening in the surr.mer months of June , July a.nd 
August, which sho wed a feed cost of 24. 2 cents per pound of butterfat 
produced. Second were those freshening in the fall rronths of October, 
:Jeptember and November with an average feed cost per J)Ound of butter-
fat produced amounting to 23. 9 cents; third , those freshening in 
the winter mnths of December, January and February with an average 
Table VI. All Cows Compared Ey Season of Freshening. 
Av. Feed 
Classification No. of i of Av.Milk Av. Av.B.F. Av. Cost Av.Cost Av. Cost Cost Per 
Season of Freshenini Records Total Prod. Test Prod. Boughage Grain All Feed Lb. B.F. 
Dec .,Jan.,J'eb. 1594 27.16 6855 4.3 294 $ 27. 21 $ 38.85 $ 66.06 22.4¢ 
March, April, fi81' 1299 22.13 6453 4.4 282 25.15 37.52 62.67 22.2 
June, July, Aug. 13gg 23.65 6323 4. 3 274 27.36 39.10 66.46 24.2 
Sept., Oct., Nov. 1589 27 .06 6843 4.2 290 30.04 39. 51 69.55 23.9 
Total 
Average 5870 lOOj 6637 4.3 286 27.56 3s. 79 66.35 23.2 
t 
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feed cost of 22 . 4 cents per potUld of butterfat produced. The lo west 
cost. per pound of butterfat produced was found for those cows freshen-
ing in the months of !oJ.arch, April and flay. This data compares very 
favorably with the 1i terature whi ch was reviewed and previously ci ted 
(!3) , (4) , (6), (19), (25} , (29) . Purposely no attempt was made in 
this comparison to evaluate the produc t produced due to the fact that 
there was no def'ini te way of determining the seasona l production of 
the cows in the four gro ups . 
SUMMARY AND CONCLUSIONS 
l. The number of cows which have been supervised in dairy herd 
improvement association ~rk in the state of Oklahoma has gradually 
increased from 110 eowa in 1925 to 1,013 cows in 1936. 
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2. Average milk production for cows in dairy herd improvement 
association work in Okltihoma gradually increased from 4 ,867 pounds in 
1925 to 7,313 pounds in 1935. utterfat production also shows a grad-
ual increase from 243 pounds in 1925 to 300 pounds in 1935. 
3. During this same period the average Oklahoma cow dropped in 
milk production from 3,450 pounds to 3,100 pounds and in butterfat 
production from 146 pounds to 131 pounds. 
4 . One important contrast in this analysis is that while the 
average Oklahoma cow not only failed to increase in production but 
actually declined the dairy he rd improvement cows showed a gradual 
increase in production. 
5. The average calculated value received by Oklahon:e. farmers 
for butterfat during the 11 year period 1925 to 1936 was 34.6 cents 
per pound • .Based on the number of cows included in this analysis 
the average feed cost per pound of butterfat produced was 23 cents . 
The average feed cost per hundred pounds of milk produced ,as $1.0l. 
e. en grouped according to milk production 72.42 per cent of 
all the cows studied in this anal ysis showed an average annual pro-
duction between 3,500 and e.500 pounds of milk. 
7. For each l, 000 pound increase in annual milk production the 
value of the product increased $10.4? with an increase in feed cost 
of only .,66. 
8 . The feed cost per 100 pounds of milk produced showed a decided 
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increase as the average production decreased, varying from 55 cents a s 
the lowest feed cost pe r hundred pounds of milk to ·3.66 which repre-
sented the hi ghest feed cost per hundred pounds of milk produced. 
9 . When the cows studied in t h is analysis were grouped according 
to butterfat production, 73.85 per cent showed an average annual pro-
duction bet een 175 and 375 pounds butterfat. 
10 . Fbr each 50 pound increase in the annual fat production t he 
value of the product increased $16.89 with a corresponding increase 
in f eed cost of only $5.09. 
11. By increasing the average annual production of a cow by 50 
pounds butterfat, the i ncrease in the value of the product is roore t han 
three times greater than the i ncrease in total feed cost, 
12. For ea ch increase in cost of grain consumed the feed cost 
per pound of butterfat produced showed an i ncrease of .9 cents. 
13. en the cows were grouped according to cost of grain con-
sumed, 44. 35 per cent of the cows were found to fall in the groups re-
ceiving bet~een $18 and $37 worth of grain per year. 
14. The value of the product produced varies directly wi th the 
increase in grain coat. However, the variation was not in the same 
proportion. 
15. Increase in the cost of grain consumed apparentl y had no· 
tendency to decrease the annual cost 0 1 roughage consumed. 
16. Purebred cows i ncluded in this study showed an average age 
of 5. 24 yea.re. The grade cows included in this study showed an av-
erage age of 5. 43 years . This , of course, i ncludes only cows whi ch 
are in production. 
17. The purebred cows averaged 790 pounds more milk and 30 
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pounds mre fat than id the grades. The production of the purebreds 
was uniformly higher at all ages. However, the average feed cost was 
slightly higher for the purebreds. 
18 . Little difference ns found in the total feed cost per pound 
of butterfat produced by purebred and grade cows. 
19. Cows freshening in the inter mnths of cember, January 
and February were highest in butterfat production. Those freshening 
in the fall mnths of September, October and November were second in 
production. Those freshening in the spring months ot ~arch, April and 
May were third. Those freshening in the summer month.a of June, July 
and August were lowest in production. 
20. In comparing the cons on the basis of feed cost per pound 
of butterfat produced the loviest cost was found for those cows fresh-
ening in the spring season; second, those freshening in the winter 
season; third, those freshening in the fall season and fourth those 
cows freshening in the sumrr.er season. 
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